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DETAILED ACTION 

Election/Restrictions 

Applicants' elections without traverse of the species of hydrophilic material (claim 62) 
and scanning the cell relative to the microchannel outlet (claim 76) in the reply filed on July 7, 
2008 are acknowledged. As previously discussed, if certain generic claims are found to be 
allowable, the corresponding species will be rejoined. No claims have been amended, canceled 
or added. Accordingly, claims 55-62, 64-65, 67, 71 and 75, 76 and 79-91 to the extent that they 
read on the elected invention are examined on the merits herewith. 

Claim Rejections - 35 USC §112, second paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 55-62, 64-65, 67, 71 and 75, 76 and 79-91 are rejected under 35 U.S.C. 1 12, 

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention. Claims 55 and 60 in particular are 

confusing and ambiguous in their recitation of the claimed microfluidics system, so that the 

structure of the claimed apparatus cannot be understood, rendering the meaning of claims 

unclear. Claim 55 recites a solid, planar substrate and material having at least one raised 

aperture with a tip and comprising a measurement chamber with a microchannel. But, the 

substrate and the material appear to be the same component, and it is not clear what the 

difference is. It is not clear if the substrate/material is a one-piece device (a molded plate 

having an internal or external plumbing system and wells or reservoirs) or a two-piece device 

(with the apertures and tips in the upper part and the plumbing and wells in the lower part). 
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Also, it is not clear what the measurement chamber is. Additionally, the microchannel need not 
be connected to anything but the measuring chamber, and the measuring chamber need not be 
connected to anything. Thus, the structure and how the claimed apparatus is used are unclear. 
Claim 60 recites the same apparatus as claim 55 with the change that the apertures are solid 
electrode tips. Clarification and appropriate correction are required. 

Claim 90 is confusing, because the phrase "scanning a cell across the aqueous streams 
from the microchannels" is unclear. It cannot be determined where the cell is in the claimed 
microfluidics system, relative to the microchannels or the measurement chamber or the planar 
substrate/material. Appropriate correction reciting a clear and definite structure is required. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 55, 57-59, 67 and 71 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Doellgast (US 5,078,164). Doellgast discloses a microfluidics system comprising a microtiter 
plate attached to (clamped to) a microtiter plate washer for automated dispensing and washing 
of the contents in the wells of the microtiter plate for high-throughput experiments (see col. 1, 
lines 10-59). The microtiter plate and washer lid are a substrate and substantially planar solid 
material. The microtiter plate comprises circular measurement chambers. The lid comprises an 
array of raised apertures with tips, internal to which is an array of microchannels that open into 
the measurement chambers. The plumbing in the lid can be connected to fluid reservoirs (see 
Figs. 2, 3A, 3B, 4 and 9-11; col. 2, lines 11-34; and col. 9, lines 19-42). Fluids (liquids and 



Application/Control Number: 10/688,794 Page 4 

Art Unit: 1652 

gases) are added to the wells under controlled pressure (see col. 3, lines 16-21). Because the 
apparatus is designed to conduct biochemical experiments such as immunoassays, the liquid 
reagents used with the apparatus are those compatible with cells and proteins. Thus, these 
liquids (which are conducting media) contain buffers and physiological salt solutions, which are 
electrolytes. 

In view of the foregoing, a holding of anticipation is required. 

Claims 60, 61, 62, 64, 65, 67, 75, 76, 79-83, 86-88 and 91 are rejected under 35 
U.S.C. 102(b) as being anticipated by Peeters (US 6,123,819). Peeters discloses a 
nanoelectrode array comprising a planar solid material that is included in a measuring chamber 
that can retain fluids. The array and the chamber are connected to a microfluidics system for 
the delivery and removal of materials to and from the array via microchannels. The array is 
connected to a microcontroller or microprocessor, which analyzes signals from the 
microelectrodes and controls the microfluidics system. The pressure in the microchannels is 
controlled by an external micro-pump (see Figs. 1-3 and 5; col. 3, lines 21-35; and col. 8, line 
38, to col. 9, line 7). The nanoelectrodes are exposed to a micro-channel, or to a network of 
micro-channels, which deliver a mixture of biological molecules (proteins) to the nanoelectrodes 
for separation and analysis (see col. 7, lines 7-21). Solutions of biomolecules may be delivered 
via multiple separate microchannels into a measurement chamber (see Fig. 5). The 
nanoelectrodes are tapered for insertion into cell structures, proteins or complex molecules (see 
Figs. 1-3). A suspension of cells may be delivered to a chamber anterior to the one containing 
the array, where the cells are lysed and their contents are analyzed on the array (see col. 6, 
lines 18-21). Because the solutions used are compatible with cells and proteins, liquid 
conducting media containing electrolytes are used. 
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The nanoelectrodes have a diameter of less than one micron (see col. 5, lines 6-26) and 
a contacting surface made of a hydrophilic material, a metal or a thiol-coated metal (see col. 5, 
lines 6-26). 

Scanning of the nanoelectrode array in the x-y plane at specific positions is computer- 
controlled and very precise, similar to scanning a DNA chip, and scanning may be performed 
with a laser. Thus, the laser can scan a cell structure such as protein on the array relative to a 
microchannel outlet when the chip array of Figs. 1-3 is used in one of the chambers in Fig. 5. 
Signals from the electrodes can be amplified via transistors. See col. 10, lines 20-30; and col. 
1 0, line 41 , to col. 1 1 , line 6) (see claims 76, 79-83, 86, 87, 90, 91 . 

In view of the foregoing, a holding of anticipation is required. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 

claims was commonly owned at the time any inventions covered therein were made absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 

the inventor and invention dates of each claim that was not commonly owned at the time a later 

invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 

and potential 35 U.S.C. 1 02(e), (f) or (g) prior art under 35 U.S.C. 1 03(a). 
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Claims 55-62, 64-65, 67, 71 and 75, 76 and 79-91 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Peeters (US 6,123,819) in view of Chow et al. (US 5,800,690). The 
teachings of Peeters are discussed above. 

Regarding claim 56, this claim corresponds to the device of Peeters in which one of the 
measurement chambers in Fig. 5 is round instead of square or rectangular from a bird's eye 
view. The specification does not disclose that the shape of the chamber is associated with any 
particular advantageous effect or result that is not disclosed by the prior art. Therefore, the 
choice of round vs. square appears to be an experimental design choice. One of ordinary skill 
in the art at the time of the invention would have been able to manufacture a microfluidics chip 
with wells or chambers of any conventional geometric shape. Therefore, this claim does not 
distinguish the claimed invention over the prior art. Chow et al. disclose a covered microfluidics 
chip/device having an array of nanoelectrodes in the wells of the device, and the wells are round 
(see Figs. 1 and 4 and cols. 1, 2 and 4). Thus, round chambers connected to microchannels 
are not novel to Applicants. 

Regarding claims 84-85, Peeters does not disclose that the operation of the scanning 
mechanism (e.g., the rate, direction or number of repetitions of scanning) is responsive to a 
signal from the detector. But, it would have been obvious to one of ordinary skill in the art at the 
time of the invention that, if the nanoelectrode array, following an experiment, showed regions 
of interest (e.g., particularly high or low amounts of bound molecules or cell fragments), the 
software controlling the scanner would have been manipulated to scan in greater detail those 
regions of interest. Those regions of interest would have been scanned at a different speed to 
obtain better resolution, and multiple scans would have been performed. Therefore, these 
claims do not distinguish the claimed invention over the prior art. 
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Regarding claim 89, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to configure the plumbing in the microfluidics chip/device to include as 
many channels and inlet valves as were required to supply all the needed reagents to the 
nanoelectrode array. The design of the plumbing would have been well within the capability of 
the artisan of ordinary skill. Therefore, this claim does not distinguish the claimed invention over 
the prior art. 

Regarding claim 90, as discussed above, it cannot be determined from the claim 
language where the cell is located relative to the microfluidics chip/device. But, the laser 
scanner and the imaging equipment would have been readily programmed by one of ordinary 
skill in the art at the time of the invention to detect one or more cells at any desired location 
within a measurement chamber containing the microfluidics chip/device. Therefore, this claim 
does not distinguish the claimed invention over the prior art. 

In view of the foregoing, a holding of obviousness is required. 

No claim is allowed. 

Art of Record 

Maher et al. (US 2002/0025568 A1) disclose an array of microelectrodes for use in a 
microtiter plate. The electrodes may be solid or fluid filled (patch clamp electrodes). See Figs. 
1, 3 and 9 and paragraphs 1 1, 15, 136, 137, 143, 144, 160, 197, 198, 202 and 205-208. 

Colbert et al. (US 2002/0084410 A1) disclose a nanoelectrode array of carbon fiber 
electrodes that may be modified in shape and by chemical derivitization of the surface with a 
wide variety of functional groups (see Figs. 1A-1E, 8, 12 and 13 and paragraphs 7, 8, 11, 14, 
34, 40-44, 81, 89 and 130-132). 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rosanne Kosson whose telephone number is (571)272-2923. The 
examiner can normally be reached on Monday-Friday, 8:30-6:00, alternate Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nashaat Nashed can be reached on 571-272-0934. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 

would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Rosanne Kosson 
Examiner, Art Unit 1652 
rk/2008-06-04 

/JON P WEBER/ 

Supervisory Patent Examiner, Art Unit 1657 



